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Background Drug I nformation

Moiety: Fludara® (fludarabine phosphate)

Therapeutic Category: Synthetic adenine nucleoside
analog whose cytotoxic action is mediated primarily
through inhibition of DNA synthesis

Sponsor : Berlex Laboratories

| ndication:

- Adults: Fludarabineisindicated for the treatment of adult patients with
B-cell chronic lymphocytic leukemia (CLL) who have not responded to
or whose disease has progressed during treatment with at least one
standard alkylating-agent containing regimen. The safety and
effectiveness of fludarabine in previously untreated or non-refractory
patients with CLL have not been established.

Pediatrics. There are NO approved pediatric indications
Orlglnal Market Approval: April 18, 1991

Pediatric Exclusivity Granted: April 3, 2003




FDA Focus on Oncology Drugs for
Pediatrics

« Guidance for Industry

— Pediatric Oncology Studies In Response to a Written Request (June, 2000)
» Generate new knowledge to assist practitioners
» Early accessto emerging new drugs

— Approval for pediatric oncology drugs usually based on Phase 2 trials
— Phase 3 studies usually not requested as a prerequisite for exclusivity

e Best Pharmaceuticals for Children Act

— Established the Pediatric Subcommittee of the Oncologic Drugs Advisory
Committee

— Prioritize new and emerging therapeutic alternatives available to treat pediatric
cancer
* Report to Congress

— Patient Access to New Therapeutic Agents for Pediatric Cancer (December,
2003)

— ldentified areas in pediatric drug development that could be improved to
facilitate access to new agents




Clinical Studiesfor Exclusivity

Based on data submitted from two previoudly published COG
trials— CCG-097, and CCG-0895

CCG-097 was a Phase 1 dose finding and PK study of a
loading bolus followed by a continuous infusion of fludarabine
In patients with previoudly treated advanced acute |leukemias
or solid tumors

— 9 patients with acute nonlymphocytic leukemia (ANLL)

— 36 patients with acute lymphocytic leukemia (ALL)

— 17 patients with solid tumors

CCG-0895 was a Phase 1/2 dose finding, PK and
pharmacodynamic (PD) study of aloading bolus followed by
continuous infusion of fludarabine followed by aloading bolus
and continuous infusion of Ara-C in children with previously
treated advanced acute leukemias




Results of the Clinical Studiesfor
Exclusivity — CCG-097

« Patients with solid tumors maximum tolerated dose (MTD)
— Loading bolus of 7mg/ny
— Continuous infusion of 20 mg/n¥/d for 5 days
— Dose limiting toxicities were hematol ogic (myel osupression)
o Patients with acute leukemias MTD not reached
L oading bolus of 10.5mg/ny

Continuous infusion of 30.5mg/n¢/d for 5 days

Dose limited by concern for potential CNS toxicity seen in adults

The goal was marrow ablation so MTD not reached

One complete and 3 partial remissionsin 26 evaluable children with ALL

e Pediatric adverse events (labeled)

— Marrow suppression (esp. platelets), fever, chills, asthenia, rash, nausea,
vomiting, diarrhea, and infection. No peripheral neuropathy or pulmonary
hypersensitivity




Results of the Clinical Studiesfor
Exclusivity — CCG-0895

e Sequential administration of fludarabine (loading

bolus of 10.5mg/m? with continuous infusion of
30.5mg/m?/d for 48 hours) followed by Ara-C

o 31 patients
— 13 patients with ALL
o 33% complete or partial response
— 18 patients with acute myeloid leukemia (AML)
* 50% complete or partial response
* Not able to provide data on the efficacy of
fludarabine alone but did provide efficacy and
safety data for the combination




New Drug L abeling Resulting from

Clinical Trialsfor Exclusivity (10/03)

CLINICAL PHARMACOLODGY
Special Populations
Pedialkric Pakents

Limited pharmacokinatic data for FLLIDARA FOR INJECTION are available from a published atudy of children (ages 1-21
years] with refractory acute leukemias or solid wmars (Children's Cancer Group Study 2971). When FLUDARA FOR IMJEC-
TION was administered az a lcading dose ovar 10 minutes immediately followed by a 5-day continuous infusion, aleady-slate
conditions were reached aarly.

FRECAUTIONS

Fediatric Use: Dafa submitted to the FOA was insufficient to establish efficacy in any childhcod malignancy. Fludarabine was
evaluated in &2 pediatnc patients (median age 10, range 1-21) with refractory acute leukemia (45 patignts) or solid tumors (17
patients). The fludarabine regimen tested for pediatric acute lymphocytic leukemia (ALL) patients was a loading boluz of 10.5
mg'm? day followed by a continuous infusion of 20.5 ma/m®/day for 5 days. In 12 pediatric patients with solid tumors, dose-lim-
iting myslosupprassion was cbserved with a loading dosa of 8 mgim#/day followed by a continuous infusion of 23.5 mg/m?/day
for 5 days. The maximum tolerated doss was a loading dose of 7 ma'm?/day followsd by a continuous infusion of 20 mg/m?/day
for 5 days. Treatment toxicity included bone mammow suppression. Platelet counts appeared 1o be more sansitive to the effects
of fludarabing than hemaoglobin and white bleod cell counts. Other adverse events included fever, chills, asthania, rash, nau-
a2a, vomiting, diarrhea, and infection. There wera no reported occurmences of penpheral neurcpathy or pulmaonary hypersan-
aifivity reaction.




Drug Use Trendsin Outpatient
Settings (Sales): Fludarabine

o Approximately 280,000 vials of fludarabine
were sold in the U.S. annually from May
2001 through April 20042,

e Fludarabine was mostly sold to clinics
(62%) and non-federal hospitals (30%o)
during the 12 month post-exclusivity
period?.

1 IMS Hedlth, IMS National Sales Perspectives™, On-line, May 2001 — Apr 2004, Data Extracted June 2004




Drug Use Trendsin I npatient
Settings. Fludarabine

Nationally projected hospital discharge data from
Premier’ s™ network of approximately 450 acute care
hospitals revealed that pediatric use accounted for 3%
of discharges between 2002 and 2003".

CHCA™ data demonstrated that from October 2002

through September 2003, there were 95 discharges
associated with fludarabine (unchanged from 92 the
previous year)?.
The principle diagnoses in the pediatric popul ation2
— Acute myeloid leukemia without remission
— Chemotherapy

1 Premier Perspective™, Jan 2002 - Dec 2003
2 Child Hedlth Corporation of America™™: Pediatric Health Information System (PHIS), Oct 2001 — Sep 2003




Adver se Event Reports. Fludarabine
April 2003 - May 2004

e Total number of reports, all ages:
— 300total (113 US)
o 287 serious (101 US)
» 125 deaths (33 US)

» Pediatric reports:.
— 10 unduplicated pediatric reports (1 US)

— Outcomes
e 3 deaths
7 hospitalized/recovered (1 with sequelae)




Adverse Event Reports. Fludarabine

April 2003 —May 2004
(n=10)

e Recorded medical use
— 6 preconditioning for bone marrow/stem cell transplant
— 3AML relapse

— 1 Juvenile myelomonocytic leukemia (JIMML) with
splenectomy

e Age
—1mo-<2years=1
— 2-5years=06
— 6-1lyears=1
— 12-16years=2




Adverse Event Reports: Fludarabine

April 2003 -May 2004

 Most commonly reported adverse events for all
ages In the post-exclusivity period:

Graft vs host disease (40)
Pyrexia (31)
Pancytopenia (23)
Multiorgan failure (18)
Adenovirus infection (15)
Diarrhea (15)

Hepatic failure (15)
Sepsis (14)

Increased bilirubin (13)
Infection (13)

Disease recurrence (12)
Dyspnea (12)

Renal insufficiency (12)
Anemia (11)

Febrile neutropenia (11)
Neutropenia (11)

Pneumonia (11)
Thrombocytopenia (11)
Abdominal pain (10)

Drug ineffective (10)

Drug toxicity (10)

Malignant neoplasm progression (10)
Platelet count decreased (10)
Vomiting (10)

Underlined = Unlabeled event




Adverse Event Reports: Fludarabine

April 2003 - May 2004
Deaths (n=3)

4 year old with ALL received fludarabine for preconditioning for
stem cell transplant. The day after transplant, she devel oped
fever, shock and multiorgan failure. Other medications were
Thiotepaand ATG. (Non-US)

8 year old with ALL received irradiation, fludarabine and
cyclosporine followed by stem cell transplant. He became
febrile 6 days later with rash, generalized edema, tachycardia,
abdominal pain and cardiac arrest. (Non-UYS)

13 year old with bone sarcoma of the rib received fludarabine as
preconditioning for stem cell transplant. She developed
“carcinomatous pleurisy” and died of disease progression. She
had also received busulfan. (Non-US)
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Adverse Event Reports. Fludarabine

April 2003 — May 2004
Hospitalizations (n=7)

18 month old with hepatic veno-occlusive disease with bone
marrow transplant (BMT) for beta-thalassemia treated with rtPA
with complete resolution. Additional medications were
cyclophosphamide and busulfan. (Non-US)

2 year old with relapsed AML developed photophobia on the

FLAG (fludarabine, cytarabine, and granulocyte colony
stimulating factor) study (resolved). No photophobia on
rechallenge. (Non-UYS)

3 year old with relapsed AML on FLAG study developed
bilateral blindness which resolved leaving some degr ee of
blindness. Additional medication was ambisome. (Non-US)

4 year old with AML relapse who devel oped encephal opathy

and recovered. Numerous concomitant medications. (Non-US)
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Adverse Event Reports: Fludarabine

April 2003 - May 2004
Hospitalizations (n=7) (cont.)

4 year old with IMML with splenectomy in preparation for BMT.
One day after surgery developed fever and pneumonia requiring
Intubation. Also has a history of neurofibromatosis. Additional
medications included cisretinoic acid and Ara-C. (US)

5 year old with AML with BMT who developed aphasia, “vigilance
disturbance’ and non-specific encephal opathy 30 days after
transplant. Additional medications included ATG, solumedral,
thioguanine, amsacrine, thiotepa, and cyclosporine. (Non-US)

13 year old with BMT for aplastic anemia who devel oped
cardiac tamponade and cardiac failure 4 days after transplant.
She wastreated with diuretics and pressors and recovered after
4 days. Additional medicationsincluded methotrexate,
tacrolimus, cyclophosphamide and ATG. (Non-UYS)




Adverse Event Reports: Fludarabine
April 2003 - May 2004

Clinically Significant Pediatric Adverse Events

Cardiac failure (2)/Cardiac tamponade (1)/Cardiac arrest (2)
 Labeled for edema and pericardial effusion in adults
Abdominal Pain (2)

 Labeled for nausea/vomiting, anorexia, diarrhea, stomatitis and Gl bleeding
In adults

Blindness/Optic nerve disorder (2)
e Labeled for visua disturbance and blindness in adults

Encephalopathy (2)/MRI abnormal (2)
» Labeled for weakness, agitation, confusion and coma in adults




Fludarabine Boxed War ning

&
Fludara
(fludarabine phosphate)

FOR INJECTION
FOR INTRAVENDUS USE ONLY Rx only

WARNING: FLUDaARA FOR INJECTION should be adminizstered under the supervision of a qualified physician experiencad
in the use of antineoplastic therapy. FLLIDARA FOR INJECTION can saverely supprass bone marrow function. When used at
high doses in dose-ranging studies in patients with acutz leukemia, FLLUDARA FOR INJECTION was associated with severs
neuralogic effects, including Hindness, coma, and death. This asvere central nervous system toxicity cocurred in 36%. of
patients treatad with doses approximately four times greater (98 mgm/day for 5-7 days) than the recommended dose. Similar

severe cenfral nenvoue system toxicity has bean raraly (=0.2%) reported in patients treated at dosas in the range of the dose
recommended for chronic lymphocytic lsukemia.

Instances of life-threatening and someatimes fatal autcimmuna hemolylic anemia have beaen reportad to occur after ong or

mora cycles of treatment with FLUDARA FOR IMNJECTION. Patients undergoing treatment with FLUDARA FOR INJECTION
should be evaluated and closaly monitored for hemolysis.

In a clinical irvestigation using FLLIDARA FOR INJECTION in combination with pentostatin (deoxycoformycin) for the treatment
of refractory chronic lymphocytic leukamia (CLLJ, there was an unacceptably high incidencs of fatal pulmonany toxicity.
Therafore, the use of FLLUDARA FOR INJECTICN in combination with pentostatin iz not recommended.




Summary

L abeled and unlabeled adverse events have been reported.

There are anumber of pediatric adverse events that were
reported in the post-exclusivity period that were not recognized
In the clinical trials done for exclusivity.

These adverse events have been labeled for adults.

These serious adverse events include encephal opathy, blindness
(and other visual disturbances), and cardiac tamponade/failure.

These patients tend to be on complicated pretransplant regimens
that involve multiple medications and immunosuppression.

This compl etes the one-year post-exclusivity adverse event
monitoring as mandated by BPCA.

FDA will continue its routine monitoring of adverse events for
this drug.




